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PROBLEM TO BE SOLVED: To provide a monomer 
whose polymer to be obtained by polymerization of 
the monomer, whicli polymer has high oxygen 
permeability and low elastic modulus. 
SOLUTION: The monomer is represented by general 

formula (a) (A represents a siloxanyl group, R1 :^pfi^>>.,j^'0 -.^^^^^ '-^fAh-- 

represents H or a methyl group, X represents a group ^1 ' r^-^? 

selected from N-Y, O, and S, Y represents a '[^M 
substituent selected from the group consisting of H, a 
1-20 C alkyi group which may be substituted and a 6- 
20 C aryl group which may be substituted and m and 
n represent each independently an integer of 1-20). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by tbe use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



(A expresses a siloxanyl machine.) Rl expresses H or a methyl group. X expresses N-Y and the 
basis chosen from O aad S. Y expresses the substituent chosen from the group which consists of an 
alkyl group of H and the carbon numbers 1-20 which may be replaced, and an aryl group of carbon 
numbers 6-20 which may be replaced, m and n express the integer of i-20 independently 
respectively mutually. 

[Claim 2] The monomer according to claim 1 characterized by a siloxanyl machine (A) being a 
substituent expressed with the following formula (b) in a general formida (a). 
[Formula 2] 



As for Al -Al 1, each expresses mutually H, the alkyl group of the carbon numbers 1-20 which may 
be replaced, or the aryl group of the carbon numbers 6-20 which may be replaced independently 
among [formula (b). n expresses the integer of 0-200 and, as for a, b, and c, each expresses the 
integer of 0-20 independently mutually. However, in the case of n=a=b=c=0, it removes.] 
[Claim 3] The monomer according to claim 1 or 2 characterized by being the substituent as which 
the siloxanyl machine (A) was chosen from the tris (trimethylsiloxy) silyl machine, the screw 
(trimethylsiloxy) methyl silyl machine, and the trimethylsiloxy dimethylsilyl machine in a general 
formula (a). 

[Claim 4] The monomer according to claim 1 to 3 characterized by X expressing N-Y in a general 
formula (a). 

[Claim 5] The monomer according to claim 4 characterized by for A expressing a tris 
(trimethylsiloxy) silyl machine or a screw (trimethylsiloxy) methyl silyl machine, for X expressing 
N-Y in a general formula (a), and m and n expressing the integer of 3-5 independently respectively 
mutually. 

[Claim 6] claims 1-5 - the polymer characterized by including the monomer of a publication in 
either as a polymerization component 
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CLAIMS 




[Claim(s)] 

[Claim 1] The monomer expressed with the following general formula (a). 
[Formula 1] 




[Claim 7] The lens for eyes which comes to use polymer according to claim 6. 
[Claim 8] The contact lens which comes to use polymer according to claim 6. 



[Translation done.] 
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Japan Patent Office is not zresponsible for any 
damages caused by the use of this trsuislation. 

1 . This document has been translated by computer.So the translation may not reflect the original 

precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is especially used for this monomer 
and polymer suitably as lenses for eyes, such as a contact lens, an intraocular lens, and an artificial 
cornea, about a monomer and polymer. . 
[0002] 

[Description of the Prior Art] Conventionally, the monomer which has a siUcon machine is known as 
a monomer for lenses for eyes. 

[0003] For example, 3-[tris (trimethylsiloxy) silyl] propyl methacrylate is widely used as a monomer 
for lenses for eyes. Although the polymer obtained by carrying out the polymerization of this 3-[tris 
(trimethylsiloxy) silyl] propyl methacrylate had the feature of high oxygen permeability, since the 
elastic modulus was high, for example, when it was used as a contact lens, there was a fault that a 
feeling of wearing was bad. 
[0004] 

[Problem(s) to be Solved by the Invention] this invention aims at offering the polymer and the lens 
for eyes using the monomer and it which the polymer obtained by carrying out the polymerization of 
it is high oxygen permeability, and have a low elastic modulus, and a contact lens. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention has 
the following composition. 

(1) The monomer expressed with the following general formula (a). 
[0006] 

[Formula 3] 

(a) 

[0007] (A expresses a siloxanyl machine.) Rl expresses H or a methyl group. X expresses N-Y and 
the basis chosen from O and S. Y expresses the substituent chosen from the group which consists of 
an alkyl group of H and the carbon numbers 1-20 which may be replaced, and an aryl group of 
carbon numbers 6-20 which may be replaced, m and n express the integer of 1-20 independently, 
respectively. 

(2) Polymer characterized by including the monomer of a publication in the above-mentioned (1) 
term 2is a polymerization component. 

(3) The lens for eyes which comes to use the polymer of a publication for the above-mentioned (2) 
term. 

(4) The contact lens which comes to use the polymer of apubUcation for the above-mentioned (2) 
term. 

[0008] 

[Embodiments of the Invention] Hereafter, each substituent in the above-mentioned formula (a) is 
explained. 

[0009] A expresses a siloxanyl machine. 
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[0010] The siloxanyl machine in this specification expresses the basis which has at least one Si-O-Si 
combination. The substituent expressed with the following formula (b) as a siloxanyl machine is 
preferably used in respect of the availability of a raw material, or a composite ease. 
[0011] 
[Formula 4] 



[0012] As for Al -All, each expresses mutually H, the alkyl group of the carbon numbers 1-20 
which may be replaced, or the aryl group of the carbon numbers 6-20 which may be replaced 
independently among [formula (b). n expresses the integer of 0-200 and, as for a, b, and c, each 
expresses the integer of 0-20 independently mutually. However, in the case of n=a=b=c=0, it 
removes.] 

As for Al to Al 1, each can mention aryl groups, such as alkyl groups, such as H, a methyl group, an 
ethyl group, a propyl group, an isopropyl machine, a butyl, an isobutyl machine, a sec-butyl, t-butyl, 
a hexyl machine, a cyclohexyl machine, a 2-ethylhexyl machine, and an octyl machine, a phenyl 
group, and a naphthyl group, independently among a formula (b). These most desirable are methyl 
groups. 

[0013] Among a formula (b), although n is the integer of 0-200, it is 0-10 preferably [ it is desirable 
and ] to 0-50, and a pan. Although each of a, b, and c is the integer of 0-20 independently mutually, 
a, b, and c are the integers of 0-5 independently respectively mutually preferably. In the case of n= 0, 
the desirable combination of a, b, and c is a==b=c=l, a=b=l, and c= 0. 

[0014] Things especially suitable firom the ability to receive industrial comparatively cheaply in the 
substituent expressed with a formula (b) are a tris (trimethylsiloxy) silyl machine, a screw 
(trimethylsiloxy) methyl silyl machine, a trimethylsiloxy dimethylsilyl machine, a poly 
dimethylsiloxane machine, the poly methyl siloxane machine, a poly-KO-methyl siloxane- 
dimethylsiloxane machine, etc. 

[0015] Among a formula (a), although X expresses N-Y and the basis chosen firom O and S, when N- 
Y and S are more desirable from the point of the ease of raw material acquisition and the strength of 
combination with S atom of a sulfonyl machine is also taken into consideration, N-Y is the most 
desirable. 

[0016] Although Y expresses the substituent chosen firom the group which consists of an alkyl group 
of H and the carbon numbers 1-20 which may be replaced, and an aryl group of carbon numbers 6- 
20 which may be replaced among a formula (a) when X is N-Y As the suitable example, H, a methyl 
group, an ethyl group, a propyl group, a butyl. It is a pentyl machine, a hexyl machine, a heptyl 
machine, an octyl machine, a decyl group, a cyclohexyl machine, a benzyl, a phenyl group, a 
naphthyl group, etc., H, a methyl group, an ethyl group, and a phenyl group are desirable especially, 
and H is the most desirable. 

[0017] In order to acquire high oxygen permeabiUty, it is 1-7 preferably, and although m and n 
express the integer of 1-20 independently respectively mutually, when it takes into consideration also 
about composite ease, it is 3-5 most preferably. 

[0018] It copolymerizes with other monomers and the polymer of this invention can also be obtained 
[ carrying out the polymerization of the monomer expressed with a general formula (a) 
independently, and also obtaining it, and ]. As other monomers in the case of copolymerizing, if 
copoljonerization is possible, there is especially no limit and it can use the monomer which has an 
acryloyl (meta) machine, a styryl machine, an allyl group, a vinyl group, and the carbon and the 
carbon unsaturated bond in which other polymerizations are possible. 

[0019] Hereafl;er, although some of the example is given, this invention is not limited to these. 




A 
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(Meta) They are aromatic vinyl monomers, such as acrylamides (rheta), such as alkyl (meta) acrylate 
[, such as an acrylic acid, an itaconic acid, a crotonic acid, a vinyl benzoic acid, and methyl (meta) 
acrylate, ], N, and N-dimethyl acrylamide, and styrene, etc. 

[0020] In the polymer of this invention, it is the meaning that good machine physical properties are 
acquired and the good resistance over an antibacterial or a penetrant remover is acquired, and it is 
desirable to use the monomer which has the carbon carbon unsaturated bond which can 
copolymerize two or more pieces in 1 molecule as a copolymeriza.tion component. The 
copolymerization ratio of the monomer which has the carbon carbon imsaturated bond which can 
copolymerize two or more pieces in 1 molecule has 0.1 desirable % of the weight or more, its 0.3 % 
of the weight or more is more desirable, and its 0.5 % of the weight or more is still more desirable. 
However, when carrying out a polymerization by the monomer independent of this invention and it 
copolymerizes the weight with other monomers again, the sum totkl weight of the monomer of this 
invention and a copolymerization monomer is made into 100 % of the weight, and the same is said 
of the following. 

[0021] The polymerization (**) ratio of the monomer expressed with the general formula (a) in the 
polymer of this invention is 50 - 95 % of the weight most preferably 40 to 99% of the weight 30 to 
100% of the weight from the point of reconciling high oxygen perineability and a high hydrophilic 
property. 

[0022] The polymer of this invention may contain an ultraviolet ray absorbent, coloring matter, a 
coloring agent, etc. Moreover, you may contain in the form which copolymerized the ultraviolet ray 
absorbent which has a polymerization nature machine, and coloririg matter and a coloring agent. 
[0023] In case the polymer of this invention is obtained by the polymerization, it is desirable to add 
the thermal polymerization initiator represented by a peroxide and the azo compound in order to 
make a polymerization easy to carry out, and a photopolymerization initiator. When performing 
thermal polymerization, it is used choosing what has the optimal decomposition property to desired 
reaction temperature. The azo system initiator and peroxide system initiator whose 10-hour half-life 
temperature is generally 40 degrees C - 120 degrees C are suitable. As a photopolymerization 
initiator, a carbonyl compoimd, a peroxide, an azo compound, a sijlfur compound, a halogenated 
compound, a metal salt, etc. can be mentioned, these polymerization initiators are independent ~ or 
it is mixed and used and is used in the amoimt to about about 1 % of the weight 
[0024] A pol5anerization solvent can be used in case the polymer of this invention is obtained by the 
polymerization. As a solvent, the various solvents of an organic system and an inorganic system can 
be applied, and there is especially no limit. If an example is given, water, a methanol, ethanol, 
propanol, 2-propanol, Various alcohols solvents, such as a butanol and a tert-butanol, benzene. 
Various aromatic hydrocarbons solvents, such as toluene and a xylene, a hexane, a heptane. Various 
aliphatic hydrocarbon system solvents, such as an octane, Deccan,'the petroleum ether, kerosine, a 
ligroin, and paraffin. Various ketone system solvents, such as an acetone, a methyl ethyl ketone, and 
a methyl isobutyl ketone. Various ester solvents, such as ethyl acetate, butyl acetate, a methyl 
benzoate, and a dioctyl phthalate, Diethylether, a tetrahydrofuran, ia dioxane, ethylene glycol dialkyl 
ether. The diethylene-glycol dialkyl ether, the triethylene-glycol dialkyl ether, it is various glycol- 
ether system solvents, such as the tetraethylene-glycol dialkyl ether and the jpolyethylene-glycol 
dialkyl ether, and these are independent - or it can be mixed and used 

[0025] The usual method can be used as the polymerization method of the polymer of this invention, 
and the forming method. For example, they are the method of fabricating to the round bar or a 
tabular and once processing this into a desired configuration by cutting etc., a mould polymerization 
method, the spin cast method, etc. The case where the polymer of this invention is obtained by the 
mould polymerization method as an example is explained below. 

[0026] The opening of the mould of two sheets which has a fixed configuration is filled up with a 
monomer constituent. And photopolymerization or thermal polymerization is performed and an 
allocated type is carried out to the configuration of a mould. Although the mould is manufactured 
with a resin, glass, ceramics, the metal, etc., in the case of photopolymerization, a transparent 
material is used optically and a resin or glass is usually used. Although in many cases the opening is 
formed of the mould of two sheets which coimters and the opening is filled up with a monomer 
constituent when manufacturing polymer, depending on the configuration of a mould, or the 
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character of a monomer, you may use together the gasket which has the pvirpose which prevents the 
liquid leak of the monomer constituent which gave and filled up polymer with fixed thickness. Then, 
the mould which filled up the opening with the monomer constituent can irradiate an activity beam 
of Ught like ultraviolet rays, or it puts into oven or a cistem, and it is heated, and carries out the 
polymerization of the monomer. A heating polymerization is carried out after photopolymerization, 
or the method of using both together may also have photopolymerized after a heating polymerization 
conversely. In the case of photopolymerization, it is common to carry out short-time (usually 1 or 
less hour) irradiation of the Ught including many ultraviolet rays which use a mercury lamp and 
****** as the Ught source. When performing thermal polymerization, it is fond in order to carry out 
a temperature up gradually firom near a room temperature, and for several hours or the conditions 
which are raised to the temperature of 60 degrees C - 200 degrees C over dozens of hours to hold the 
optical homogeneity of polymer, and grace and to raise repeatabiUty. 

[0027] The mold goods which come to use the polymer of this invention can perform reforming 
processing by various methods. It is desirable to perform reforaiing processing which raises surface 
water wettability. 

[0028] As the concrete reforming method, chemical vapor deposition processing of electromagnetic 
wave (Ught is included) irradiation, plasma irradiation, vacuum evaporationo, sputtering, etc., 
heating, base processing, acid treatment, other use of suitable coupling agent, and such combination 
can be mentioned. These simple and desirable reforming meanses are a base and acid treatment. 
[0029] As an example of base processing or acid treatment, the method of contacting mold goods to 
base or an acidic solution, the method of contacting mold goods to base or a sour gas, etc. are 
mentioned. As the more concrete method, base or an acidic solution can be mentioned for the spin 
coat method, a dip coating method, etc. to the method immersed, for example in base or an acidic 
solution in mold goods, the method of spraying base, an acidic solution, base, or a sour gas on mold 
goods, the method of applying base or an acidic solution to mold goods with a spatula, the brush, 
etc., and mold goods. The method by which the big reforming effect is acquired the simplest is a 
method immersed in base or an acidic solution in mold goods. 

[0030] Although especially the temperature at the time of mold goods being immersed in base or an 
acidic solution is not limited, it is usually carried out within a -50 degrees C - about 300 degrees C 
temperature requirement. Considering workability, a -10 degrees C - 150 degrees C temperature 
requirement is more desirable, and -5 degrees C - 60 degrees C are the most desirable. About time to 
immerse mold goods in base or an acidic solution, although the optimal time changes also with 
temperature, generally less than 100 hours is desirable, less than 24 hours is more desirable, and less 
than 12 hours is the most desirable. If contact time is too long, workabihty and productivity not only 
become bad, but bad influences, such as a fall of oxygen pemieability and a fall of machine physical 
properties, may come out. 

[0031] As a base, the amount bases of macromolecules, such as an alkali-metal hydroxide, an 
alkaline-earfli-metal hydroxide, various carbonates, various borates, various phosphate, ammonia, 
various ammonium salts, various amines and polyethyleneimine, and a polyvinyl amine, etc. are 
usable. In these, since it being a low price and the treatment effect are large, an alkah-metal 
hydroxide is the most desirable. 

[0032] As an acid, various quantity molecular weight acids, such as various organic acids, such as 
various inorganic acids, such as a sulfimc acid, a phosphoric acid, a hydrochloric acid, and a nitric 
acid, an acetic acid, a formic acid, a benzoic acid, and a phenol, and a polyacryUc acid, and 
polystyrene sulfonate, are usable. In these, since there are few bad influences to other physical 
properties with a large treatment effect, a high molecular weight acid is the most desirable. 
[0033] Inorganic and various organic solvents can be used as a solvent of base or an acidic solution. 
For example, water, a methanol, ethanol, propanol, 2-propanol, A butanol, ethylene glycol, a 
diethylene glycol, a triethylene glycol. Various alcohols, such as a tetraethylene glycol, a 
polyethylene glycol, and a glycerol. Various aromatic hydrocarbons, such as benzene, toluene, and a 
xylene, a hexane, A heptane, an octane, Deccan, the petroleum ether, kerosine, a Ugroin, Various 
aliphatic hydrocarbon, such as paraffin, an acetone, a methyl ethyl ketone. Various ketones, such as a 
methyl isobutyl ketone, ethyl acetate, butyl acetate. Various ester, such as a methyl benzoate and a 
dioctyl phthalate, diethylether, A tetrahydrofiaran, a dioxane, ethylene glycol dialkyl ether. The 
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diethylene-glycol dialkyl ether, the triethylene-glycol dialkyl ether. Various ether, such as the 
tetraethylene-glycol dialkyl ether and the polyethylene-glycol dialkyl ether, A dimethylformamide, a 
dimethylacetamide, a N-methyl-2-pyiTolidone, Dimethyl imidazolidinone, hexamethylphosphoric 
triamide. They are halogen system solvents, such as various non-proton nature polar solvents, such 
as dimethyl sulfoxide, a methylene chloride, chloroform, a dichloroethane, trichloroethane, and a 
trichloroethylene, a chlorofluocarbon system solvent, etc. Water is the most desirable in respect of 
economical efficiency, the simphcity of handling, chemical stabiUty, etc. especially. As a solvent, 
two or more kinds of intermixing-of-material objects are also usable. 

[0034] The basicity or the acidic solution used in this invention may contain components other than 
basicity or the acid, and a solvent. 

[0035] Mold goods can remove basicity or the acid by washing after base processing or acid 
treatment. 

[0036] Inorganic and various organic solvents can be used as a washing solvent. For example, water, 
a methanol, ethanol, propanol, 2-propanol, A butanol, ethylene glycol, a diethylene glycol, a 
triethylene glycol. Various alcohols, such as a tetraethylene glycol, a polyethylene glycol, and a 
glycerol. Various aromatic hydrocarbons, such as benzene, toluene, and a xylene, a hexane, A 
heptane, an octane, Deccan, the petroleum ether, kerosine, a ligroin. Various aliphatic hydrocarbon, 
such as paraffin, an acetone, a methyl ethyl ketone. Various ketones, such as a methyl isobutyl 
ketone, ethyl acetate, butyl acetate. Various ester, such as a methyl benzoate and a dioctyl phthalate, 
diethylether, A tetrahydrofuran, a dioxane, ethylene glycol dialkyl ether. The diethylene-glycol 
dialkyl ether, the triethylene-glycol dialkyl ether. Various ether, such as the tetraethylene-glycol 
dialkyl ether and the polyethylene-glycol dialkyl ether, A dimethylformamide, a dimethylacetamide, 
a N-methyl-2-pyrrolidone, Dimethyl imidazolidinone, hexamethylphosphoric triamide. They are 
halogen system solvents, such as various non-proton nature polar solvents, such as dimethyl 
sulfoxide, a methylene chloride, chloroform, a dichloroethane, trichloroethane, and a 
trichloroethylene, a chlorofluocarbon system solvent, etc. 

[0037] As a washing solvent, the mixture of two or more kinds of solvents can also be used. A 
washing solvent may contain components other than a solvent, for example, mineral, a surfactant, 
and a cleaning agent. 

[0038] You may go to some mold goods, such as performing this reforming processing to the whole 
mold goods, for example, carrying out only to a firont face. Only surface water wettability can be 
raised without changing the property of the whole mold goods a lot, when reforming processing is 
performed only on a firont face. 

[0039] The modulus of elasticity in tension of the polymer of this invention has 850 or less desirable 
kPas. As for oxygen permeability, more than oxygen transmission coefficient [xlO-1 l(cm2/sec) 
mL02/(mL-hPa)] 70 is desirable. 

[0040] Especially the polymer of this invention is smtable as lenses for eyes, such as a contact lens, 

an intraocular lens, and an artificial cornea. 

[0041] 

[Example] Hereafter, this invention is not limited by this although an example explains this 
invention concretely. 

Various measurement in a <measuring method> this example was performed by the method shown 
below. 

(1) It measured using EX270 type by proton nuclear-magnetic-resonance spectrum JEOL Co., Ltd. 
Chloroform-d was used for the solvent. 

(2) The oxygen transmission coefficient of a contact lens-like sample was measured in underwater 

[ 35-degree C ] using the ****** type fihn oxygen permeability system by the oxygen transparency 
staff mathematical principle-ized energy machine industrial company. 

(3) The thing of the shape of an array type fihn of size with a width of face [ near / which was started 
firom the contact lens-like sample, using mold omission as a modulus-of-elasticity-in-tension 
sample / a center ] of about 5nmi was used, and it measured using the tensilon RTMIOO type by 
Oriental Baldwin. The speed of testing considered as 100 mm/min, and distance between grips was 
set to Smm. 

[0042] 24.63g (0.1 mols) of potassium salt of a methacrylic-acid 3-sulfo propyl and 35.70g (0.3 
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mols) of thionyl chlorides were added to the eggplant flask of example llOOmL, and it stirred at 90 
degrees C for 3 hours. The superfluous thionyl chloride was distilled out of the reaction solution 
under reduced pressure using the evaporator, and the liquid of the obtained hyperviscosity was 
diluted with ethyl acetate. 3-aminopropyl tris (trimethylsiloxy) silane 23.59g (0.067 mols), 
triethylamine 6.75g (0.067 mols), and ethyl-acetate 50mL were added to the eggplant flask of 
200mL(s) prepared separately, and it cooled at 0 degree C, and it was dropped, stirring the solution 
of previous hyperviscosity in the solution. After stirring a reaction solution at a room temperature foi 
30 minutes, precipitation was filtered, saturation brine washed the filtrate once 4 times in saturation 
sodium-hydrogencarbonate solution, it dried with magnesium sulfate, and the bottom solvent of 
reduced pressure was distilled off by the evaporator. The obtained Uquid was refined in the short 
column (a hexane / ethyl-acetate =1/1) of siUca gel. Yield was 28.71g and yield was 79%. The result 
which measured and analyzed the proton nuclear-magnetic-resonance spectrum of the obtained 
liquid, 0. Since the peak was detected near Ippm (27H), near 0.5 ppm (2H), near 1.6 ppm (2H), near 
1.9 ppm (3H), near 2.2 ppm (2H), near 3.1 ppm (4H), near 4.3 ppm (2H), near 5.6 ppm (IH), and 
near 6.1 ppm (IH), it checked that it was the compound expressed with a lower formula (Ml). 
[0043] 
[Formula 5] 



[0044] BHT12.1mg (55mmol) was added to the eggplant flask of example 2200mL as 1 1 .62g 
(55mmol) of potassium salt of an acrylic-acid 3-sulfo propyl, 19.63g (165mmol) of thionyl chlorides, 
and a polymerization inhibitor, and it stirred at 90 degrees C for 3 hours. The superfluous thionyl 
chloride was distilled off using the evaporator and the Hquid of the obtained hyperviscosity was 
diluted with ethyl acetate. 3-aminopropyl tris (trimethylsiloxy) silane 17.69g (SOmmol), 
triethylamine 5.57g (55mmol), and ethyl-acetate 50mL were added to the eggplant flask of 200mL(s) 
prepared separately, and it cooled at 0 degree C, and it was dropped, stirring the solution of previous 
hyperviscosity in the solution. After stirring a reaction solution for 30 minutes, precipitation was 
filtered, saturation brine washed the filtrate once 3 times in saturation sodium-hydrogencarbonate 
solution, it dried with magnesium sulfate, and the solvent was distilled off under reduced pressure 
using the evaporator. By heating the obtained liquid vmder reduced pressure (3x10 to 3 Pa, 67 
degrees C), the impurity of the low boiling point was removed and it refined further in the short 
column (a hexane / ethyl-acetate =1/1) of silica gel. Yield is 8.9. g and yield are near 0. 1 ppm (27H), 
as a result of measuring and analyzing the proton nuclear-magnetic-resonance spectrum of the liquid 
which may have been 34 %. 0. Since the peak was detected near 5ppm (2H), near 1.6 ppm (2H), near 
2.2 ppm (2H), near 3.1 ppm (4H), near 4.3 ppm (2H), near 5.8 ppm (IH), near 6.1 ppm (IH), and 
near 6.4 ppm (IH), it checked that it was the compound expressed with a lower formula (M2). 
[0045] 
[Formula 6] 



[0046] 3-tris (trimethylsiloxy) silyl propane thiol was used instead of the example 33-aminopropyl 
tris (trimethylsiloxy) silane, and the same composition as an example 1 was performed. The result 
which measured and analyzed the proton nuclear-magnetic-resonance spectrum of the obtained 
Uquid, 0. Near IPpm (27H), near 0.5 Ppm (2H), near 1.6 Ppm (2H), Near 1.9 ppm (3H), near 2.2 
ppm (2H), near 2.4 ppm (2H), Since the peak was detected near 3.1 ppm (2H), near 4.3 ppm (2H), 
near 5.6 ppm (IH), and near 6.1 ppm (IH), it checked that it was the compound expressed with a 
lower formula (M3). 
[0047] 
[Formula 7] 



httD://www4.iDdl.iDO.go.ip/cei-bin/tran web cgi eije 8/05/2003 




(Ml) 




(M2) 



Page 7 of 9 




Si(OSiMe3)3 

(M3) 



[0048] 3-tris (trimethylsiloxy) silyl propane thiol was used instead of the example 43-aininopropyl . 
tris (trimethylsiloxy) silane, and the same composition as an example 2 was performed. The result 
which measured and analyzed the proton nuclear-magnetic-resonance spectrum of the obtained 
liquid, 0. Since the peak was detected near Ippm (27H), near 0.5 ppm (2H), near 1.6 ppm (2H), near 
2.2 ppm (2H), near 3.1 ppm (4H), near 4.3 ppm (2H), near 5.8 ppm (IH), near 6.1 ppm (IH), and 
near 6.4 ppm (IH), it checked that it was the compoimd expressed with a lower fomiula (M4). 
[0049] 



[Formula 8] 




Si(OSiM63)3 

(M4) 

[0050] Allyl alcohol 30g (0.52 mols) was added to the eggplant flask of 200mL(s) which attached 
the example 5(1) dropping funnel and the calcium chloride dry pipe, and hexamethyldisilazane 
41 .58g (0.26 mols) was dropped, agitating at 0 degree C. After agitating a reaction solution at a room 
temperature for 5 hours, ammonia was removed under reduced pressure. The obtained liquid was 
used for the next reaction as it was. 

(2) 57.43g (0.44 mols) of liquids obtained above (1), toluene lOOmL, BHT97mg (0.44mmol), tris 
(trimethylsiloxy) silane 130.79g (0.44 mols), and 228mg (0.44 mols) of chloroplatinic-acid (IV)6 
hydrates were added to the eggplant flask of 300mL, and it heated at 80 degrees C for 24 hours. 
Extraction was distilled off with ethyl acetate and the solvent was distilled off for the reaction 
solution under dryness and reduced pressure with magnesium sulfate. An acetic acid / methanol 1/1 
solution was added to the obtained fraction, and it was left at the room temperature for 15 minutes. 
The solution was dried with washing and magnesiirai sulfate 4 times in extraction and saturation 
sodium-hydrogencarbonate solution with ethyl acetate, and the solvent was distilled off under 
reduced pressure. Vacuum distillation of the obtained fraction was carried out, and the transparent 
and colorless liquid was obtained. As a result of measuring and analyzing the proton nuclear- 
magnetic-resonance spectrum of this liquid, since the peak was detected near 0.1 ppm (27H), near 
0.5 ppm (2H), near 1.6 ppm (2H), and near 3.5 ppm (2H), it checked that it was the compound 
expressed with a lower fomiula (M5). 
[0051] 
[Formula 9] 

HO>,^^,.-v^Si(OSiMe 3)3 
(MS) 

[0052] (3) The same composition as an example 1 was performed using the compound (M5) 
obtained above (2) instead of 3-aminopropyl tris (trimethylsiloxy) silane. The result which measured 
and analyzed the proton nuclear-magnetic-resonance spectrum of the obtained liquid, 0. Near IPpm 
(27H), near 0.5 Ppm (2H), near 1.6 Ppm (2H), Near 1.9 ppm (3H), near 2.2 ppm (2H), near 3.1 ppm 
(2H), Since the peak was detected near 4. 1 ppm (2H), near 4.3 ppm (2H), near 5.6 ppm (IH), and 
near 6.1 ppm (IH), it checked that it was the compound expressed with a lower formula (M6). 
[0053] 

[Formula 10] 




Si(0SiMe3)3 

(M6) 



[0054] The same composition as an example 2 was performed using the compound (M5) obtained by 
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(2) of the above-mentioned example 5 instead of the example 63-aminopropyl tns (trimethylsiloxy) 
silane. The result which measured and analyzed the proton nuclear-magnetic-resonance spectrum of 
the obtained Uquid, 0. Since the peak was detected near Ippm (27H), near 0.5 ppm (2H), near 1.6 
ppm (2H), near 3.1 ppm (2H), near 4.1 ppm (4H), near 4.3 ppm (2H), near 5.8 ppm (IH), near 6.1 
ppm (IH), and near 6.4 ppm (IH), it checked that it was the compound expressed with a lower 
formula QV17). 
[0055] 

[Formula 11] 




Si(OSiMe3)3 

(M7) 

[0056] 4-pentene-l-oar was used instead of example 7 (1) allyl alcohol, and the same composition as 
(1) and (2) of the above-mentioned example 5 was performed, as a result of measurmg and analyzing 
the proton nuclear-magnetic-resonance spectrum of the obtamed liquid, since the peak was detected 
near 0.1 ppm (27H), near 0.5 ppm (2H), near 1.6 ppm (4H), near 2.4 ppm (2H), and near 3.4 ppm 
(2H), it checked that it was the compound expressed with a lower formula (M8) 
[0057] 

B Formula 12] 

(M8) 

[0058] (2) The same composition as an example 1 was performed using the compound (M8) 
obtained above (1) instead of 3-aminopropyl tris (trimethylsiloxy) silane. The result which measured 
and analyzed the proton nuclear-magnetic-resonance spectrum of the obtamed hquid, 0. Near IPpm 
(27H), near 0.5 Ppm (2H), near 1.6 Ppm (4H), Near 1.9 ppm (3H), near 2.2 ppm (2H), near 2.4 ppm 
(2H), since the peak was detected near 3.1 ppm (2H), near 4.1 ppm (2H), near 4.3 ppm (2H), near 
5.6 ppm (IH), and near 6.1 ppm (IH), it checked that it was the compound expressed with a lower 
formula (M9) 
[0059] 

[Formula 13] 

I 

(M9) 

[0060] The same composition as an example 2 was performed using the compound (M8) obtamed by 
(1) of the above-mentioned example 7 instead of the example 83-aminopropyl tns (tnmethylsiloxy) 
silane The result which measured and analyzed the proton nuclear-magnetic-resonance spectrum of 
the obtained liquid, 0. Near IPpm (27H), near 0.5 Ppm (2H), near 1.6 Ppm (4H), Near 1 .9 ppm (3H), 
near 2.2 ppm (2H), near 2.4 ppm (2H), since the peak was detected near 3.1 ppm (2H), near 4.1 ppm 
(2H), near 4.3 ppm (2H), near 5.8 ppm (IH), near 6.1 ppm (IH), and near 6.4 ppm (IH), it checked 
that it was the compound expressed with a lower formula (MIO) 
[0061] 

[Formula 14] 

^;^^«v^^-^g-Q^\^\.^ ^Si(OSiMe3)3 

(M10) 

[0062] Compound [ of the formula (Ml) obtained in the example 9 example 1 ] (71.15 weight 
sections), N, and N-dimethyl acrylamide (35 weight sections), triethylene-glycol dunethacrylate (1 
weight section), DAROKYUA 1 173 (CIBA, 0.2 weight sections), and the jig lime 10 weight section 
were mixed and agitated. Uniform and transparent monomer mixture was obtained. This monomer 
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mixture was deaerated under argon atmosphere. It poured into the mould for contact lenses made of 
a transparent resin (poly 4-methyl pentene -1) in the glove box under nitrogen atmosphere, and 
optical irradiation (for [ 1 mW/cm ] 2 or 10 minutes) was carried out using ******, the 
polymerization was carried out and the contact lens-Uke sample was obtained. 
[0063] After carrying out hydration processing of the obtained lens-like sample, it was immersed in 
polyacrylic-acid (molecular weight 150,000 [ about ]) solution 5% of the weight, and reforming 
processing was performed at 40 degrees C for 8 hours. It washed enough by the purified water after 
reforming processing, and flooded with the boric-acid buffer solution in a vial bottle (pH 7.1-7.3), 
and the vial bottle was sealed. This vial bottle was put into the autoclave and boiling processing was 
performed for 30 minutes at 120 degrees C. The lens-like sample was taken out from the vial bottle 
after radiationnal cooling, and it flooded with the boric-acid buffer solution (pH 1. 1 -7.3). 
[0064] The obtained sample was transparent and did not have muddiness. The oxygen transmission 
coefficient when carrying out hydration processing of this sample is 79x10-1 l(cm2/sec) inL02/(mL- 
hPa), moduU of elasticity in tension are 262kPa(s), and it had high transparency, hyperoxia 
permeability, and the low elastic modulus. 

[0065] The contact lens-like sample was obtained by the same method as an example 9 using the 
monomer obtained in the ten to example 16 examples 2-9. Each obtained sample was transparent and 
did not have muddiness. It is as follows and, as for the oxygen transmission coefficient [xlO-1 1 
(cni2/sec) mL02/(mL-hPa)] and modulus of elasticity in tension [kPa] when carrying out hydration 
processing of these samples, every polymer had high transparency, oxygen permeability, and the low 
elastic modulus. 

[0066] The contact lens-Uke sample was obtained by the same method as an example 9 using the 
example methacrylic-acid of comparison 3-tris (trimethylsiloxy) silyl propyl. The obtained sample 
was transparent and did not have muddiness. The oxygen transmission coefficient [xl0-ll(cm2/sec) 
mL02/(mL-hPa)] and modulus of elasticity in tension [kPa] when carrying out hydration processing 
of this sample were as follows. 
[0067] 

[Table 1] 
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77 



79 



78 



80 



74 



73 



113 



193 



296 



221 



283 



207 



172 



138 



1317 



[0068] 

[Effect of the Invention] The monomer which the polymer obtained by carrying out the 
polymerization of it by this invention is hyperoxia permeabihty, and has a low elastic modulus is 
offered. 



[Translation done.] 
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* NOTICES * 

Japeui Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[The technical field to which invention belongs] this invention is especially used for this monomer 
and polymer suitably as lenses for eyes, such as a contact lens, an intraocular lens, and an artificial 
cornea, about a monomer and polymer. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use o£ this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Conventionally, fee monomer which has a silicon machine is known as 
a monomer for lenses for eyes. 

[0003] For example, 3-[tris (trimethylsiloxy) silyl] propyl methacrylate is widely used as a mononier 
for lenses for eyes. Although the polymer obtained by carrying out the polymerization of this 3-[tris 
(trimethylsiloxy) silyl] propyl methacrylate had the feature of high oxygen permeabiUty, since the 
elastic modulus was high, for example, when it was used as a contact lens, there was a fault that a 
feeling of wearing was bad. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] The monomer which the polymer obtained by carrying out the 
polymerization of it by this invention is high oxygen permeabiUty, and has a low elastic modulus is 
offered. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by tbe use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to. be Solved by the Invention] this invention aims at offering the polymer and the lens 
for eyes using the monomer and it which the polymer obtained by carrying out the polymerization of 
it is high oxygen permeabiUty, and have a low elastic modulus, and a contact lens. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention has 
the following composition. 

(1) The monomer expressed with the following general formula (a). 

[0006] 

[Formula 3] 



[0007] (A expresses a siloxanyl machine.) Rl expresses H or a methyl group. X expresses N-Y and 
the basis chosen from O and S. Y expresses the substituent chosen from the group which consists of 
an alkyl group of H and the carbon numbers 1-20 which may be replaced, and an aryl group of 
carbon numbers 6-20 which may be replaced, m and n express the integer of 1-20 independently, 
respectively. 

(2) Polymer characterized by including the monomer of a pubhcation in the above-mentioned (1) 
term as a polymerization component. 

(3) The lens for eyes which comes to use the polymer of a publication for the above-mentioned (2) 

term. 

(4) The contact lens which comes to use the polymer of a pubhcation for the above-mentioned (2) 
term. 

[0008] 

[Embodiments of the Invention] Hereafter, each substituent in the above-mentioned formula (a) is 
explained 

[0009] A expresses a siloxanyl machine. 

[0010] The siloxanyl machine in this specification expresses the basis which has at least one Si-O-Si 
combination. The substituent expressed with the following formula (b) as a siloxanyl machine is 
preferably used in respect of the availability of a raw material, or a composite ease. 



[0012] As for Al -All, each expresses mutually H, the alkyl group of the carbon numbers 1-20 
which may be replaced, or the aryl group of the carbon numbers 6-20 which may be replaced 



MEANS 




[0011] 
[Formula 4] 
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independently among [formula (b). n expresses the integer of 0-200 and, as for a, b, and c, each 
expresses the integer of 0-20 independently mutually. However, in the case of n=a=b=c=0, it 
removes.] 

As for Al to Al 1, each can mention aryl groups, such as alkyl groups, such as H, a methyl group, an 
ethyl group, a propyl group, an isopropyl machine, a butyl, an isobutyl machine, a sec-butyl, t-butyl, 
a hexyl machine, a cyclohexyl machine, a 2-ethylhexyl machine, and an octyl machine, a phenyl 
group, and a naphthyl group, independently among a formula (b). These most desirable are methyl 
groups. 

[0013] Among a formula (b), although n is the integer of 0-200, it is 0-10 preferably [ it is desirable 
and ] to 0-50, and a pan. Although each of a, b, and c is the integer of 0-20 independently mutually, 
a, b, and c are the integers of 0-5 independently respectively mutually preferably. In the case of n= 0, 
the desirable combination of a, b, and c is a=b=c=l, a=b=l, and c= 0. 

[0014] Things especially suitable from the abihty to receive industrial comparatively cheaply in the 
substituent expressed with a formula (b) are a tris (trimethylsiloxy) silyl machine, a screw 
(trimethylsiloxy) methyl silyl machine, a trimethylsiloxy dimethylsilyl machine, a poly 
dimethylsiloxane machine, the poly methyl siloxane machine, a poly-KO-methyl siloxane- 
dimethylsiloxane machine, etc. 

[0015] Among a formula (a), although X expresses N-Y and the basis chosen from O and S, when N- 
Y and S are more desirable from the point of the ease of raw material acquisition and the strength of 
combination with S atom of a sulfonyl machine is also taken into consideration, N-Y is the most 
desirable. 

[0016] Although Y expresses the substituent chosen from the group which consists of an alkyl group 
of H and the carbon numbers 1-20 which may be replaced, and an aryl group of carbon numbers 6- 
20 which may be replaced among a formula (a) when X is N-Y As the suitable example, H, a methyl 
group, an ethyl group, a propyl group, a butyl. It is a pentyl machine, a hexyl machine, a heptyl 
machine, an octyl machine, a decyl group, a cyclohexyl machine, a benzyl, a phenyl group, a 
naphthyl group, etc.^ H, a methyl group, an ethyl group, and a phenyl group are desirable especially, 
and H is the most desirable. 

[0017] In order to acquire high oxygen permeability, it is 1-7 preferably, and although m and n 
express the integer of 1-20 independently respectively mutually, when it takes into consideration also 
about composite ease, it is 3-5 most preferably. 

[0018] It copolymerizes with other monomers and the polymer of this invention can also be obtained 
[ carrying out the polymerization of the monomer expressed with a general formula (a) 
independently, and also obtaining it, and ]. As other monomers in the case of copolymerizing, if 
copolymerization is possible, there is especially no limit and it can use the monomer which has an 
acryloyl (meta) machine, a styryl machine, an allyl group, a vinyl group, and the carbon and the 
carbon unsaturated bond in which other polymerizations are possible. 

[0019] Hereafter, although some of the example is given, this invention is not limited to these. 
(Meta) They are aromatic vinyl monomers, such as acrylamides (meta), such as alkyl (meta) acrylate 
[, such as an acrylic acid, an itaconic acid, a crotonic acid, a vinyl benzoic acid, and methyl (meta) 
acrylate, ], N, and N-dimethyl acrylamide, and styrene, etc. 

[0020] In the polymer of this invention, it is the meaning that good machine physical properties are 
acquired and the good resistance over an antibacterial or a penetrant remover is acquired, and it is 
desirable to use the monomer which has the carbon carbon unsaturated bond which can 
copolymerize two or more pieces in 1 molecule as a copolymerization component. The 
copolymerization ratio of the monomer which has the carbon carbon unsatxarated bond which can 
copolymerize two or more pieces in 1 molecule has 0.1 desirable % of the weight or more, its 0.3 % 
of the weight or more is more desirable, and its 0.5 % of the weight or more is still more desirable. 
However, when carrying out a polymerization by the monomer independent of this invention and it 
copolymerizes the weight with other monomers again, the sum total weight of the monomer of this 
invention and a copolymerization monomer is made into 100 % of the weight, and the same is said 
of the following. 

[0021] The polymerization (**) ratio of the monomer expressed with the general formula (a) in the 
polymer of this invention is 50 - 95 % of the weight most preferably 40 to 99% of the weight 30 to 
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100% of the weight from the point of reconciling high oxygen permeability and a high hydrophilic 
property. 

[0022] The polymer of this invention may contain an ultraviolet ray absorbent, coloring matter, a 
coloring agent, etc. Moreover, you may contain in the form which copolymerized the ultraviolet ray 
absorbent which has a polymerization nature machine, and coloring matter and a coloring agent. 
[0023] In case the polymer of this invention is obtained by the polymerization, it is desirable to add 
the themial polymerization initiator represented by a peroxide and the azo compound in order to 
make a polymerization easy to carry out, and a photopolymerization initiator. When performing 
thermal polymerization, it is used choosing what has the optimal decomposition property to desired 
reaction temperature. The azo system initiator and peroxide system initiator whose 10-hour half-life 
temperature is generally 40 degrees C - 120 degrees C are suitable. As a photopolymerization 
initiator, a carbonyl compound, a peroxide, an azo compound, a sulfur compound, a halogenated 
compound, a metal salt, etc. can be mentioned, these polymerization initiators are independent ~ or 
it is mixed and used and is used in the amount to about about 1 % of the weight 
[0024] A polymerization solvent can be used in case the polymer of this invention is obtained by the 
polymerization. As a solvent, the various solvents of an organic system and an inorganic system can 
be apphed, and there is especially no limit. If an example is given, water, a methanol, ethanol, 
propanol, 2-propanol, Various alcohols solvents, such as a butanol and a tert-butanol, benzene, 
Various aromatic hydrocarbons solvents, such as toluene and a xylene, a hexane, a heptane. Various 
aliphatic hydrocarbon system solvents, such as an octane, Deccan, the petroleum ether, kerosine, a 
ligroin, and paraffin, Various ketone system solvents, such as an acetone, a methyl ethyl ketone, and 
a methyl isobutyl ketone. Various ester solvents, such as ethyl acetate, butyl acetate, a methyl 
benzoate, and a dioctyl phthalate, Diethylether, a tetrahydrofixran, a dioxane, ethylene glycol dialkyl 
ether. The diethylene-glycol dialkyl ether, the triethylene-glycol dialkyl ether, it is various glycol- 
ether system solvents, such as the tetraethylene-glycol dialkyl ether and the polyethylene-glycol 
dialkyl ether, and these are independent - or it can be mixed and used 

[0025] The usual method can be used as the polymerization method of the polymer of this invention, 
and the forming method. For example, they are the method of fabricating to the round bar or a 
tabular and once processing this into a desired configuration by cutting etc., a mould polymerization . 
method, the spin cast method, etc. The case where the polymer of this invention is obtained by tiie 
mould polymerization method as an example is explained below. 

[0026] The opening of the mould of two sheets which has a fixed configuration is filled up with a 
monomer constituent. And photopolymerization or thermal polymerization is performed and an 
allocated type is carried out to the configuration of a mould. Although the mould is manufactured 
with a resin, glass, ceramics, the metal, etc., in the case of photopolymerization, a transparent 
material is used opticaUy and a resin or glass is usually used. Although in many cases the opening is 
formed of the mould of two sheets which counters and the opening is filled up with a monomer 
constituent when manufacturing polymer, depending on the configuration of a mould, or the 
character of a monomer, you may use together the gasket which has the purpose which prevents the 
liquid leak of the monomer constituent which gave and filled up polymer with fixed thickness. Then, 
the mould which filled up the opening with the monomer constituent can irradiate an activity beam 
of light like ultraviolet rays, or it puts into oven or a cistern, and it is heated, and carries out the 
polymerization of the monomer. A heating polymerization is carried out after photopolymerization, 
or the method of using both together may also have photopolymerized after a heating polymerization 
conversely. In the case of photopolymerization, it is common to carry out short-time (usually 1 or 
less hour) irradiation of the light including many ultraviolet rays which use a mercury lamp and 
*^4c*«4c as the light source. When performing thermal polymerization, it is fond in order to carry out 
a temperature up gradually from near a room temperature, and for several hours or the conditions 
which are raised to the temperature of 60 degrees C - 200 degrees C over dozens of hours to hold the 
optical homogeneity of polymer, and grace and to raise repeatability. 

[0027] The mold goods which come to use the polymer of this invention can perform reforming 
processing by various methods. It is desirable to perform reforming processing which raises surface 
water wettability. 

[0028] As the concrete reforming method, chemical vapor deposition processing of electromagnetic 
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wave (light is included) irradiation, plasma irradiation, vacuum evaporationo, sputtering, etc., 
heating, base processing, acid treatment, other use of suitable coupling agent, and such combination 
can be mentioned. These simple and desirable reforming meanses are a base and acid treatment. 
[0029] As an example of base processing or acid treatment, the method of contacting mold goods to 
basicity or an acidic solution, the method of contacting mold goods to basicity or a sour gas, etc. are 
mentioned As the more concrete method, basicity or an acidic solution can be mentioned for the 
spin coat method, a dip coating method, etc. to the method immersed, for example in basicity or an 
acidic solution in mold goods, the method of spraying basicity, an acidic solution, basicity, or a sour 
gas on mold goods, the method of applying basicity or an acidic solution to mold goods with a 
spatula, the brush, etc., and mold goods. The method by which the big reforming effect is acquired 
the simplest is a method immersed in base or an acidic solution in mold goods, 
[0030] Although especially the temperature at the time of mold goods being immersed m base or an 
acidic solution is not limited, it is usually carried out within a -50 degrees C - about 300 degrees C 
temperature requirement. Considering workabiUty, a -10 degrees C - 150 degrees C temperature 
requirement is more desirable, and -5 degrees C - 60 degrees C are the most desirable. About time to 
immerse mold goods in base or an acidic solution, although the optimal time changes also with 
temperature, generally less than 100 hours is desirable, less than 24 hours is more desurable, and less 
than 12 hours is the most desirable. If contact time is too long, workability and productivity not only 
become bad, but bad influences, such as a fall of oxygen penneabiUty and a fall of machine physical 
properties, may come out. . , , j -a 

[003 1] As a base, the amount bases of macromolecules, such as an alkali-metal hydroxide, an 
alkaline-earth-metal hydroxide, various carbonates, various borates, various phosphate, ammonia, 
various ammonium salts, various amines and polyethyleneimine, and a polyvinyl amine, etc. are 
usable. In these, since it being a low price and the treatment effect are large, an alkaU-metal 
hydroxide is the most desirable. 

[0032] As an acid, various quantity molecular weight acids, such as various orgamc acids, such as 
various inorganic acids, such as a sulfuric acid, a phosphoric acid, a hydrochloric acid, and a mtric 
acid, an acetic acid, a formic acid, a benzoic acid, and a phenol, and a polyacrylic acid, and 
polystyrene sulfonate, are usable. In these, since there are few bad influences to other physical 
properties with a large treatment effect, a high molecular weight acid is the most desirable. 
[0033] Inorganic and various orgamc solvents can be used as a solvent of base or an acidic solution. 
For example, water, a methanol, ethanol, propanol, 2-propanol, A butanol, ethylene glycol, a 
diethylene glycol, a triethylene glycol. Various alcohols, such as a tetraethylene glycol, a 
polyethylene glycol, and a glycerol. Various aromatic hydrocarbons, such as benzene, toluene, and a 
xylene a hexane, A heptane, an octane, Deccan, the petroleum ether, kerosine, a Ugroin, Various 
aliphatic hydrocarbon, such as paraffin, an acetone, a methyl ethyl ketone. Various ketones, such as a 
methyl isobutyl ketone, ethyl acetate, butyl acetate, Various ester, such as a methyl benzoate and a 
dioctyl phthalate, diethylether, A tetrahydrofuran, a dioxane, ethylene glycol dialkyl ether. The 
diethylene-glycol dialkyl ether, the triethylene-glycol dialkyl ether. Various ether, such as the 
tetraethylene-glycol dialkyl ether and the polyethylene-glycol diaUcyl ether, A dimethylformamide, a 
dimethylacetamide, a N-methyl-2-pyrroUdone, Dimethyl imidazoUdinone, hexamethylphosphonc 
triamide. They are halogen system solvents, such as various non-proton nature polar solvents, such 
as dimetiiyl sulfoxide, a methylene chloride, chloroform, a dichloroethane, trichloroethane, and a 
trichloroethylene, a chlorofluocarbon system solvent, etc. Water is the most desirable m respect of 
economical efficiency, the simplicity of handling, chemical stability, etc. especially. As a solvent, 
two or more kinds of intermixing-of-material objects are also usable. 

[0034] The base or acidic solution used in this invention may contain components other man base or 
the acid matter, and a solvent. ^ , • a 

[0035] Mold goods can remove base or the acid matter by washing after base processmg or acid 

treatment. , . , i ♦ 

[0036] Inorganic and various organic solvents can be used as a washmg solvent. For example, water, 
a methanol, ethanol, propanol, 2-propanol, A butanol, ethylene glycol, a diethylene glycol, a 
triethylene glycol. Various alcohols, such as a tetraethylene glycol, a polyethylene glycol, and a 
glycerol. Various aromatic hydrocarbons, such as benzene, toluene, and a xylene, a hexane, A 
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heptane, aii octane, Deccan, the petroleum ether, kerosine, a Ugroin. Various ahphatic hydrocarbon, 
such as paraffin, an acetone, a methyl ethyl ketone, Various ketones, such as a methyl isobutyl 
ketone, ethyl acetate, butyl acetate. Various ester, such as a methyl benzoate and a dioctyl phthalate, 
diethylether, A tetrahydrofuran, a dioxane, ethylene glycol dialkyl ether. The diethylene-glycol 
dialkyl ether, the triethylene-glycol dialkyl ether, Various ether, such as the tetraethylene-glycol 
dialkyl ether and the polyethylene-glycol dialkyl ether, A dimethylformamide, a dimethylacetamide. 
aN-methyl-2-pyiroUdone. Dimethyl imidazohdinone, hexamethylphosphonc triamide, They are 
halogen system solvents, such as various non-proton nature polar solvents, such as dimethyl 
sulfoxide, a methylene chloride, chloroform, a dichloroethane, trichloroethane, and a 
trichloroethylene, a chlorofluocarbon system solvent, etc. 

[0037] As a washing solvent, the mixture of two or more kinds of solvaits can also be used. A 
washing solvent may contain components other than a solvent, for example, mineral, a surfactant, 

and a cleaning agent. . ^ . • * *u u i 

[00381 You may go to some mold goods, such as performing this reformmg processmg to the whole 
mold goods, for example, carrying out only to a front face. Only surface water wettability can be 
raised without changing the property of the whole mold goods a lot, when reforming processmg is 
performed only on a front face. .,orr.ij-ui^ 
[0039] The modulus of elasticity in tension of the polymer of this invention has 850 or less desirable 
kPas. As for oxygen permeability, more than oxygen transmission coefficient [xlO-1 l(cm2/sec) 
mL02/(mL-hPa)] 70 is desirable. 

[0040] Especially the polymer of this invention is suitable as lenses for eyes, such as a contact lens, 
an intraocular lens, and an artificial cornea. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 

[Example] Hereafter, this invention is not limited by this although an example explains this 
invention concretely. 

Various measurement in a <measuring methods this example was perforaied by the method shown 

below. n^T r A 

(1) It measured using EX270 type by proton nuclear-magnetic-resonance spectrum JEOL Co., Ltd, 
Chloroform-d was used for the solvent. 

(2) The oxygen transmission coefficient of a contact lens-like sample was measured in imderwater 

[ 35-degree C ] using the ****** type fikn oxygen permeability system by the oxygen transparency 
staff mathematical principle-ized energy machine industrial company. 

(3) The thing of the shape of an array type film of size with a width of face [ near / which was started 
firom the contact lens-like sample, using mold omission as a modulus-of-elasticity-in-tension 
sample / a center ] of about 5mm was used, and it measured using the tensilon RTMIOO type by 
Oriental Baldwin. The speed of testing considered as 100 mm/min, and distance between grips was 
set to 5mm. 

[0042] 24.63g (0.1 mols) of potassium salt of a methacrylic-acid 3-sulfo propyl and 35.70g (0.3 
mols) of thionyl chlorides were added to the eggplant flask of example 1 1 OOmL, and it stirred at 90 
degrees C for 3 hours. The superfluous thionyl chloride was distilled out of the reaction solution 
under reduced pressure using the evaporator, and the liquid of the obtained hyperviscosity was 
diluted with ethyl acetate. 3-aminopropyl tris (trimethylsiloxy) silane 23.59g (0.067 mols), 
triethylamine 6.75g (0.067 mols), and ethyl-acetate 50mL were added to the eggplant flask of 
200mL(s) prepared separately, and it cooled at 0 degree C, and it was dropped, stirring the solution 
of previous hyperviscosity in the solution. After stirring a reaction solution at a room temperature foi 
30 minutes, precipitation was filtered, saturation brine washed tfie filtrate once 4 times in saturation 
sodium-hydrogencarbonate solution, it dried with magnesium sulfate, and the bottom solvent of 
reduced pressure was distilled off by the evaporator. The obtained hquid was refined in the short 
column (a hexane / ethyl-acetate =1/1) of siHca gel. Yield was 28.7 Ig and yield was 79%. The result 
which measured and analyzed the proton nuclear-magnetic-resonance spectrum of the obtained 
liquid, 0. Since the peak was detected near Ippm (27H), near 0.5 ppm (2H), near 1.6 ppm (2H), near 
1.9 ppm (3H), near 2.2 ppm (2H), near 3.1 ppm (4H), near 4.3 ppm (2H), near 5.6 ppm (IH), and 
near 6.1 ppm (IH), it checked that it was the compound expressed with a lower formula (Ml). 
[0043] 
[Formula 5] 



[0044] BHT12.1mg (55inmol) was added to the eggplant flask of example 2200mL as 1 1.62g 
(55mmol) of potassium salt of an acryUc-acid 3-sulfo propyl, 19.63g (165mmol) of thionyl chlorides, 
and a polymerization inhibitor, and it stirred at 90 degrees C for 3 hours. The superfluous thionyl 
chloride was distilled effusing the evaporator and the Uquid of the obtained hyperviscosity was 
diluted with ethyl acetate. 3-aminopropyl tris (trimethylsiloxy) silane 17.69g (SOmmol), 
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triethylamine 5.57g (SSmmol), and ethyl-acetate 50mL were added to the eggplant flask of 200mL(s) 
prepared separately, and it cooled at 0 degree C, and it was dropped, stirring the solution of previous, 
hyperviscosity in the solution. After stirring a reaction solution for 30 minutes, precipitation was 
filtered, saturation brine washed the filtrate once 3 tunes in saturation sodium-hydrogencarbonate 
solution, it dried with magnesium sulfate, and the solvent was distilled off under reduced pressure 
using the evaporator. By heating the obtained liquid under reduced pressure (3x10 to 3 Pa, 67 
degrees C), the impurity of the low boiling point was removed and it refined further in the short 
colunm (a hexane / ethyl-acetate =1/1) of silica gel. Yield is 8.9. g and yield are near 0.1 ppm (27H), 
as a result of measuring and analyzing the proton nuclear-magnetic-resonance spectrum of the Uquid 
which may have been 34 %. 0. Since the peak was detected near 5ppm (2H), near 1.6 ppm (2H), near 
2.2 ppm (2H), near 3.1 ppm (4H), near 4.3 ppm (2H), near 5.8 ppm (IH), near 6.1 ppm (IH), and 
near 6.4 ppm (IH), it checked that it was the compound e:q)ressed with a lower formula (M2). 
[0045] 



[Formula 6] 



O 




TT^N ^ "Sl(OSiMe3)3 
°" (M2) 

[0046] 3-tris (trimethylsiloxy) silyl propane thiol was used instead of the example 33-aniinopropyl 
tris (trimethylsiloxy) silane, and the same composition as an example 1 was performed. The result 
which measured and analyzed the proton nuclear-magnetic-resonance spectrum of the obtained 
Hquid, 0. Near IPpm (27H), near 0.5 Ppm (2H), near 1.6 Ppm (2H), Near 1 .9 ppm (3H), near 2.2 
ppm (2H), near 2.4 ppm (2H), Since the peak was detected near 3.1 ppm (2H), near 4.3 ppm (2H), 
near 5.6 ppm (IH), and near 6.1 ppm (IH), it checked that it was the compound expressed with a 
lower formula (M3). 
[0047] 
[Formula 7] 




Si(OSiMe3)3 

(M3) 



[0048] 3-tris (trimethylsiloxy) silyl propane thiol was used instead of the example 43-aiiiinopropyl 
tris (trimethylsiloxy) silane, and the same composition as an example 2 was performed. The result 
which measured and analyzed the proton nuclear-magnetic-resonance spectrum of the obtained 
liquid, 0. Since the peak was detected near Ippm (27H), near 0.5 ppm (2H), near 1.6 ppm (2H), near 
2.2 ppm (2H), near 3.1 ppm (4H), near 4.3 ppm (2H), near 5.8 ppm (IH), near 6.1 ppm (IH), and 
near 6.4 ppm (IH), it checked that it was the compound expressed with a lower formula (M4). 
[0049] 



[Formula 8] 




'Si(0SiMe3)3 

(M4) 

[0050] AUyl alcohol 30g (0.52 mols) was added to the eggplant flask of 200mL(s) which attached 
the example 5 (1) dropping fiinnel and the calcium chloride dry pipe, and hexamethyldisilazane 
41.58g (0.26 mols) was dropped, agitating at 0 degree C. After agitating a reaction.solution at a room 
temperature for 5 hours, ammonia was removed \mder reduced pressure. The obtained liquid was 
used for the next reaction as it was. 

(2) 57.43g (0.44 mols) of liquids obtained above (1), toluene lOOmL, BHT97mg (0.44mmol), tns 
(trimethylsiloxy) silane 130.79g (0.44 mols), and 228mg (0.44 mols) of chloroplatinic-acid (IV)6 
hydrates were added to the eggplant flask of 300mL, and it heated at 80 degrees C for 24 hours. 
Extraction was distilled off with ethyl acetate and the solvent was distilled off for the reaction 
solution under dryness and reduced pressure with magnesium sulfate. An acetic acid / methanol 1 / 1 
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solution was added to the obtained fraction, and it was left at the room temperature for 15 minutes. 
The solution was dried with washing and magnesium sulfate 4 times in extraction and saturation 
sodium-hydrogencarbonate solution with ethyl acetate, and the solvent was distilled off under 
reduced pressure. Vacuum distillation of the obtained fraction was carried out, and the transparent 
and colorless Uquid was obtained. As a result of measuring and analyzing the proton nuclear- 
magnetic-resonance spectrum of this liquid, since the peak was detected near 0.1 ppm (27H), hear 
0.5 ppm (2H), near 1.6 ppm (2H), and near 3.5 ppm (2H), it checked that it was the compound 
expressed with a lower formiila (MS). 
[0051] 
[Formula 9] 

HO.,^,^v^Sj{OSiMe 3)3 
(MS) 

[0052] (3) The same composition as an example 1 was performed using the compoimd (M5) 
obtained above (2) instead of 3-aminopropyl tris (trimethylsiloxy) silane. The result which measured 
and analyzed the proton nuclear-magnetic-resonance spectrum of the obtained Uquid, 0. Near IPpm 
(27H), near 0.5 Ppm (2H), near 1.6 Ppm (2H), Near 1.9 ppm (3H), near 2.2 ppm (2H), near 3.1 ppm 
(2H), Since the peak was detected near 4.1 ppm (2H), near 4.3 ppm (2H), near 5.6 ppm (IH), and 
near 6.1 ppm (IH), it checked that it was the compound expressed with a lower formula (M6). 
[0053] 

[Formula 10] 

I 9 

° (M6) 

[0054] The same composition as an example 2 was performed using the compound (M5) obtMned by 
(2) of the above-mentioned example 5 instead of the example 63-aminopropyl tris (trimethylsiloxy) 
silane. The result which measured and analyzed the proton nuclear-magnetic-resonance spectrum of 
the obtained liquid, 0. Since the peak was detected near Ippm (27H), near 0.5 ppm (2H), near 1.6 
ppm (2H), near 3.1 ppm (2H), near 4.1 ppm (4H), near 4.3 ppm (2H), near 5.8 ppm (IH), near 6.1 
ppm (IH), and near 6.4 ppm (IH), it checked that it was the compound expressed with a lower 
formula (M7). 
[0055] 

[Formula 1 1] 




'Si(OSiMe3)3 

(M7) 



[0056] 4-pentene-l-oar was used instead of example 7 (1) allyl alcohol, and the same composition as 
(1) and (2) of the above-mentioned example 5 was performed, as a result of measuring and analyzing 
the proton nuclear-magnetic-resonance spectrum of the obtained Uquid, since the peak was detected 
near 0.1 ppm (27H), near 0.5 ppm (2H), near 1 .6 ppm (4H), near 2.4 ppm (2H), and near 3.4 ppm 
(2H), it checked that it was the compound expressed with a lower formula (M8) 
[0057] 

[Formula 12] 

HO,^,^<^\^x-v^Si(OSiMe 3)3 
(MS) 

[0058] (2) The same composition as an example 1 was performed using the compound (M8) 
obtained above (1) instead of 3-aininopropyl tris (trimethylsiloxy) silane. The result which measured 
and analyzed the proton nuclear-magnetic-resonance spectrum of the obtained Uquid, 0. Near IPpm 
(27H), near 0.5 Ppm (2H), near 1.6 Ppm (4H), Near 1.9 ppm (3H), near 2.2 ppm (2H), near 2.4 ppm 
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(2H), since the peak was detected near 3.1 ppm (2H), near 4.1 ppm (2H), near 4.3 ppm (2H), near 
5.6 ppm (IH), and near 6.1 ppm (IH), it checked that it was the compound expressed with a lower 
formula (M9) 
[0059] 

[Formula 13] ^ 




(M9) 

[0060] The same composition as an example 2 was performed using the compound (M8) obtained by 
(1) of the above-mentioned example 7 instead of the example 83-aminopropyl tris (trimethylsiloxy) 
silane. The result which measured and analyzed the proton nuclear-magnetic-resonance spectrum of 
the obtained liquid, 0. Near IPpm (27H), near 0.5 Ppm (2H), near 1 .6 Ppm (4H), Near 1 .9 ppm (3H), 
near 2.2 ppm (2H), near 2.4 ppm (2H), since the peak was detected near 3.1 ppm (2H), near 4.1 ppm 
(2H), near 4.3 ppm (2H), near 5.8 ppm (IH), near 6.1 ppm (IH), and near 6.4 ppm (IH), it checked 
that it was the compound expressed with a lower formula (MIO) 
[0061] 

[Formula 14] 




Si(OSiMe3)3 

(M10} 

[0062] Compound [ of the formula (Ml) obtained in the example 9 example 1 ] (71.15 weight 
sections), N, and N-dimethyl acrylamide (35 weight sections), triethylene-glycol dimethacrylate (1 
weight section), DAROKYUA 1 173 (CIBA, 0.2 weight sections), and the jig lime 10 weight section 
were mixed and agitated. Uniform and transparent monomer mixture was obtained. This monomer 
mixture was deaerated under argon atmosphere. It poured into the mould for contact lenses made of 
a transparent resin (poly 4-methyl pentene -1) in the glove box under nitrogen atmosphere, and 
optical irradiation (for [ 1 mW/cm ] 2 or 10 minutes) was carried out using ******, the 
polymerization was carried out and the contact lens-like sample was obtained. 
[0063] After carrying out hydration processing of the obtained lens-Uke sample, it was immersed in 
polyacryUc-acid (molecular weight 150,000 [ about ]) solution 5% of the weight, and reforming 
processing was performed at 40 degrees C for 8 hours. It washed enough by the purified water after 
reforming processing, and flooded with the boric-acid buffer solution in the Bayh Al bottle (pH 7.1- 
7.3), and the Bayh Al bottle was sealed. This BAIARU bottle was put into the autoclave and boiling 
processing was performed for 30 minutes at 120 degrees C. The lens-hke sample was taken out from 
the Bayh Al bottle after radiatioimal cooling, and it flooded with the boric-acid buffer solution (pH 

7.1-7.3). . . 

[0064] The obtained sample was transparent and did not have muddiness. The oxygen transmission 
coefficient when carrying out hydration processing of this sample is 79x10-1 l(cm2/sec) mL02/(mL- 
hPa), moduli of elasticity in tension are 262kPa(s), and it had the elastic modulus high transparency, 
high oxygen penetrable, and low. 

[0065] The contact lens-like sample was obtained by the same method as an example 9 using the 
monomer obtained in the ten to example 16 examples 2-9. Each obtained sample was transparent and 
did not have muddiness. It is as follows and, as for the oxygen transmission coefficient [xlO-11 
(cm2/sec) mL02/(mL-hPa)] and modulus of elasticity in tension [kPa] when carrying out hydration 
processing of these samples, every polymer had the elastic modulus high transparency, oxygen 

penetrable, and low. , r> • 

[0066] The contact lens-hke sample was obtained by &e same method as an example 9 usmg the 
example methacrylic-acid of comparison 3-tris (trimethylsiloxy) silyl propyl. The obtained sample 
was transparent and did not have muddiness. The oxygen transmission coefficient [xl0-ll(cm2/sec) 
mL02/(mL-hPa)] and modulus of elasticity in tension [kPa] when carrying out hydration processmg 
of this sample were as follows. 
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Table 11 











193 




77 


296 




79 


221 




78 


283 




80 


207 


74 


172 




73 


138 




113 


1317 



[0068] 



[Translation done,] 
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